Background: Transurethral resection of prostate (TURP) is the gold standard in the surgical treatment of symptomatic benign prostatic hyperplasia (BPH). Blood loss is one of the most common complications of TURP. Objective: To evaluate the effect of preoperative dutasteride on bleeding related to TURP in patients with BPH. Materials and Methods: This prospective interventional study was done in the department of urology, Dhaka Medical College Hospital, Dhaka, Bangladesh during the period of July 2016 to June 2017. A total of 70 cases of BPH planned for TURP were included in this study according to the statistical calculation. Patients were randomly allocated to control group A (TURP without dutasteride) and dutasteride group B (TURP with dutasteride). Each group consisted of 35 patients. Group B patients were treated with dutasteride 0.5 mg/day for 4 weeks before TURP. The main outcome of blood loss was evaluated in terms of reduction in serum hemoglobin (Hb) and hematocrit (Hct) levels, which were measured before and 24 hours after surgery. Data were analyzed and compared by statistical tests. Results: Comparison of outcome between groups shows that there was a significant difference in term of pre-post operative change of hemoglobin and hematocrit levels in the control group A compared to the dutasteride group B (Hb = 2.96 ± 0.80 gm/dl vs. 1.81 ± 0.71 gm/dl, respectively, p = 0.001; Hct = 11.20% ± 2.12% vs. 6.07% ± 2.02%, respectively, p = 0.02). A significant lower mean blood loss was obHow to cite this paper:
Introduction
Benign prostatic hyperplasia (BPH) is the most common urological problem.
Patients with BPH who do not respond to medical treatment often undergo transurethral resection of the prostate (TURP), the gold standard for surgical treatment [1] . The safety and efficacy of TURP have been proven and validated [2] . Blood loss is one of the most important causes of morbidity during TURP.
Haematuria and clot retention after TURP might increase the need for blood transfusion, prolong the hospital stay and even necessitate re-operation [3] . BPH is characterized by increased proliferation of stromal and acinar cells around the urethra and increased gland angiogenesis [4] . Five-alpha-reductase inhibitor (5ARI) dutasteride, block the conversion of testosterone to dihydrotestosterone (DHT) and reduces volume and angiogenesis in the prostate. This feature was used to prevent blood loss related to TURP. The efficacy of dutasteride in the treatment of gross hematuria associated with BPH is well established [5] [6] [7] .
The thought behind the belief that 5ARI reduces blood loss during TURP is that these drugs shrink the prostate by reducing the number of blood vessels [4] [8] [9] [10] . Dutasteride reduces intraoperative TURP bleeding by reduction of microvessel density in hypertrophic prostatic tissue [11] . Several studies showed that preoperative treatment with dutasteride for two (2) weeks before TURP reduces the surgical bleeding [6] [10] [11] [12] . Treatment with dutaseride resulted in sustained and consistent DHT suppression, a continued reduction in total and transition zone prostate volume. Dutasteride decreased the serum concentration of DHT by 86% -89%. It is well tolerated and effective in reducing intraprostatic DHT within 4 weeks [7] . Hagerty et al. [13] first reported that pretreatment with 5ARI appears useful in reducing perioperative bleeding in patients undergoing TURP. However, the ability of 5ARI to decrease blood loss during TURP for BPH remains controversial [14] [15] . Several studies demonstrated that preoperative dutasteride therapy could reduce bleeding and blood loss related complications of TURP [10] [16] [17] . But there is scarce evidence addressing the effect of preoperative dutasteride on bleeding related to TURP in patients with BPH. The aim of this study was to evaluate the effect of preoperative dutasteride on bleeding related to TURP in patients with BPH.
Materials and Methods
This prospective interventional study was carried out in the department of urology, Dhaka Medical College Hospital (DMCH), Dhaka, Bangladesh during the period of July 2016 to June 2017. This study was approved by the Ethical Review Committee, Dhaka Medical College, Dhaka, Bangladesh. Written informed consent was taken from every case. Each study subject was evaluated by history, physical examination and investigations. History was taken regarding lower urinary tract syndrome (LUTS), urinary tract infection, bronchial asthma, diabetes mellitus, hypertension, ischemic heart disease, any hematological disorders and any prostatic or urethral surgery. Physical examination included general examination, examination of the renal region and other parts of genitourinary system. All patients were investigated properly by-Urine for R/M/E and C/S to identify urinary tract infection (UTI), if any infection detected that was treated according to antimicrobial sensitivity; Serum prostate-specific antigen (S. PSA) to exclude carcinoma of prostate; S. Creatinine to exclude renal insufficiency due to obstructive uropathy; S. Electrolyte to identify any electrolyte imbalance; Complete blood count (CBC) was done to see Hemoglobin (Hb) levels, Hematocrit (Hct) levels, Platelet counts, etc; Blood for Bleeding time (BT), Clotting Time (CT), Prothrombin time (PT) and Activated partial thromboplastin time (APTT) were done to see any coagulation disorder; Ultrasonogram of KUB with post void residue (PVR) was done to evaluate the size, volume and echo-texture of prostate and any hydronephrotic change or hydroureter or any other pathology in the KUB region; Uroflowmetry to see urinary flow rate.
A total of 70 cases of symptomatic BPH planned for TURP were selected. Patients with BPH who did not respond to medical therapy with an alpha-blocker, urinary refractory retention, chronic retention of urine and recurrent UTI were selected. Patients were excluded if they had chronic renal failure, any bleeding disorder, previous prostatic or urethral surgery, recurrent gross hematuria, bladder stones and evidence of prostate cancer. Patients who received any 5ARI (Finasteride or dutasteride) or aspirin or antiplatelet drugs before the study and had a previous hypersensitivity to dutasteride were also excluded. If serum prostate-specific antigen (S. PSA) levels were found high (>4 ng/ml), transrectal ultrasound guided prostate biopsies were carried out before TURP.
Total seventy (70) patients were allocated. Among them, the control group A (TURP without dutasteride) consisted of 35 patients did not receive preoperative dutasteride and the dutasteride group B (TURP with dutasteride) consisted of 35 patients were treated with dutasteride 0.5 mg/day for 4 weeks before TURP. All the odd-numbered cases were allocated for group A; the even-numbered cases were allocated for group B. Patients who had a perforation of the prostatic capsule during surgery were excluded from the study and the same allocation was replaced by the successive cases. There were no reported adverse events that considered to be drug-related.
TURP was done under a standard protocol of the operative procedure with spinal anesthesia in the dorsal lithotomy position. After urethrocystoscopy to see the anatomical landmark and morphology of enlarged prostate, urethral dilatation was done by Otis urethrotome up to 28 Fr. TURP was performed with a continuous flow 26 Fr. Resectoscope with 1.5% glycine irrigation fluid. Resection was started at 11 O'clock (right lobe) or 1 O'clock (left lobe) then gradually downwards up to the level of 6 O' clock position. After the completion of one lobe, another lateral lobe was resected in a similar fashion. If the median lobe ease enlarged, it was resected first to increase the flow of irrigation fluid. The depth of resection was extended as far as the prostatic capsule. After complete resection systemic hemostasis was undertaken, starting at bladder neck particularly from mucosal margin at 5 and 7 O'clock position. Then each lateral lobe was checked from 1 to 5 (clockwise, Left lobe) and 7 -11 O'clock (counterclockwise, Right lobe). All chips of prostatic tissue were evacuated with Ellik's evacuator. Prostate volume was measured and sends for histopathological examination. The procedure was performed by the urologists. The surgeon was blind to each patient's profiles regarding preoperative dutasteride therapy to prevent a possible bias. Postoperative care carried out via an indwelling 20 Fr. Tri-channel foley's catheter with a 30 ml urethral catheter balloon and continuous 0.9% normal saline bladder irrigation was done until the hematuria disappeared. During the postoperative period, both groups were compared with respect to clot retention, continuous bladder irrigation, and post-operative hospital stay. The patients had been discharged if they could void with clear urine. The outcome variables between groups were blood loss, indicated by the reduction in hemoglobin (Hb) and hematocrit (Hct) levels, which were estimated by measuring Hb and Hct values before surgery and 24 hours after surgery.
Data were processed and analyzed with the help of SPSS (Statistical package for social sciences) Version 22.0, Microsoft Excel version 15.31 and the internet. Statistical analysis was done with the "t" test, chi-square (χ 2 ) test and Fisher's exact test and the p-value of 0.05 considered as statistically significant.
Results
The present study intended to evaluate the effect of preoperative dutasteride therapy on bleeding related to TURP in patients with BPH. A total of 70 cases of BPH were allocated to group A (TURP without dutasteride) and group B (TURP with dutasteride). The main outcome variable between groups was blood loss in terms of reduction of pre-operative and post-operative hemoglobin (Hb) and hematocrit (Hct) levels. Results of both groups were compiled and compared.
Distribution of Age of the Patients
The majority (around 54.28%) of the patients in both the groups were in the age range 61 -70 years. Out of 35 cases in each group, 51% in Group-A and 57% in Group-B were between 61 -70 years of age. About 20% in Group-A and 17% in Group-B were between ≥50 -60 years. Only 28% in Group A and 25% in Group B were found more than the age of 70 years. The groups were not statistically different in terms of age (p = 0.7609) ( Table 1) .
Prostatic Volume
About 63% of the prostatic volume in both the groups were in range 61 -80 gm. Table 2 ).
Serum Prostate Specific Antigen (S. PSA)
S. PSA level in total study patients (Mean ± SD) was 3.19 ± 1.43 ng/ml in Group-A and 3.20 ± 1.96 ng/ml in Group-B. No significant difference was observed between the groups in terms of S. PSA level (p = 0.78) ( Table 3 ).
Resected Prostatic Tissue
About 45.72% in Group-A and 42.87% in Group-B had resected prostatic volume between 31 -40 gm. No significant difference was observed between groups in terms of resected prostatic volume (33.36 ± 9.01 gm vs. 32.05 ± 10.14 gm, p = 0.78) ( Table 4) . 
Operation Time
Over 45% of the patients of Group-A required 61 -90 minutes for the operation to be completed, while 60% of Group-B patients required 61 -90 minutes for operation. The mean time required for operation was lower in the group B (74.62 ± 16.01 minutes) than that in the group A (83.49 ± 18.33 minutes) and the difference approaching the level of significance (p = 0.0349) ( Table 5 ).
Pre-Operative Hemoglobin [(Hb) (gm/dl)] and Hematocrit [(Hct) (%)]
In group A and group B, pre-operative Hb was 14.01 ± 1.21 gm/dL and 13.95 ± 1.23 gm/dL, respectively. On the other hand, preoperative Hct was 43.50% ± 3.11% and 43.04% ± 3.24%, respectively. No significant difference was observed (p-value 0.821 & 0.549) between the groups in terms of pre-operative hemoglobin (Hb) and hematocrit (Hct) levels (Table 6 ).
Post-Operative Hemoglobin [(Hb) (gm/dl)] and Hematocrit [(Hct) (%)]
Postoperative Hb was 11.05 ± 1.38 and 12.13 ± 1.30 gm/dl respectively in group A and group B. On the other hand postoperative Hct was 32.29% ± 2.12% and 36.97% ± 2.02% respectively between the groups. There was a significant differ-ence (p-value 0.012 and 0.001) between the groups in terms of postoperative hemoglobin and hematocrit levels ( Table 7) .
Pre-Post Operative Change of Hemoglobin [(Hb) (gm/dl] and Hematocrit [Hct (%)]
Mean difference of pre-postoperative change of Hb was 2.96 ± 0.80 and 1.81 ± 0.71 gm/dl as well as Hct was 11.20% ± 2.12% and 6.07% ± 2.02% respectively in between group A and group B. Significant difference was observed (p-value 0.001 and 0.02) in term of pre-post operative change of hemoglobin and hematocrit levels in the dutasteride group compared to the control group (Table 8) . Blood loss was evaluated in terms of reduction of preoperative and postoperative Hb (gm/dl) and Hct% level. There was a significant mean change of hemoglobin (Hb) and hematocrit (Hct) levels in the dutasteride group compared to the control group (p = 0.02 vs. p = 0.001) (Figure 1 ).
Irrigating Fluid Used (L) during TURP
About 60% of Group-B cases required > 30 L irrigating fluid in TURP in comparison to 65.72% of Group A. On the other hand ≤ 30 L irrigating fluid required in TURP, 34% in Group A and 40% in Group B. The difference was statistically significant (p = 0.0074) ( Table 9 ).
Continuous Bladder Irrigation (Day)
Continuous bladder irrigation for more than 2 days was required in 48.58% in Group-B and 74.29% cases in Group A. On the other hand, less than 2 days was required in 51.42% in Group-B and 25.72% in Group A. The difference was statistically significant (p < 0.007) (Table 10 ).
Clot Retention
Comparison between the groups shows that 8.57% in Group-A and 5.71% in Group-B developed clot retention. This difference was statistically not significant (p = 0.479) ( Table 11 ).
Postoperative Hospital Stay (Day)
Comparison of hospital stay between groups demonstrated that 94.28% of the subjects of Group-B had stayed at the hospital for ≤ 3 days following the TURP. In Group-A 82.86% had to stay at the hospital for ≤ 3 days. The mean hospital stay was shorter in dutasteride group B (2.69 ± 0.58 day) than control group A (3.20 ± 0.79 day). This result was statistically significant (p-value = 0.003) (Table 12 ).
Discussions
For decades, transurethral resection of the prostate (TURP) has been the gold-standard therapy for symptomatic benign prostatic hyperplasia (BPH). Journal of Biosciences and Medicines Perioperative blood loos is one of the most common complications of TURP. If it persists, it may necessitate blood transfusion and can lead to clot retention in the postoperative period. The efficacy of dutasteride in the treatment of gross hematuria associated with BEP is well established [5] [6] [7] . The scientific basis underlying dutasteride action in the reduction of hematuria of a prostatic origin is inhibition of angiogenic growth factors, thus decreasing prostate gland vascularization. This was shown by Donahue et al., after 2 weeks of 5 alpha-reductase inhibitor treatment [18] . Kravchick et al. showed that prostate gland vascularization was reduced after 6 weeks of dutasteride treatment [4] . The present study was undertaken to evaluate the effect of preoperative dutasteride therapy on blood loss related to TURP in patients with BPH. A total of 70 Patients with BPH who were to undergo TURP, enrolled in this study by purposive sampling followed by inclusion and exclusion criteria. Patients allocated into two groups; the control group consisted of 35 patients did not receive preoperative dutasteride and the interventional (dutasteride) group consisted of 35 patients were treated with dutasteride 0.5 mg/day for 4 weeks before TURP. Blood loss was evaluated in terms of reduction in serum hemoglobin (Hb) and hematocrit (Hct) levels, which were measured before surgery and 24 hours after surgery.
Martov et al. found a significant reduction in blood loss in patients by using dutasteride for at least one month before TURP compared to the control group [19] . Kravchick et al. demonstrated that six weeks of treatment with dutasteride reduced prostatic vascularity [4] , especially in the periurethral area. Hahn et al.
used dutasteride for 2 -4 weeks before TURP and observed no significant reduction in blood loss compared to the placebo group [7] . Boccon-Gibod et al., Shanmugasundaram et al., and Pastore et al. reported that short-term treatment with dutasteride was not superior compared to the control group in decreasing TURP related blood loss, and suggested that a longer duration treatment will reduce intraoperative and postoperative bleeding [12] [15] [20] . In the present study, the difference between preoperative hemoglobin and hematocrit levels between the two groups were not statistically significant. But, there were signifi- [4] . This result seems to be sufficient to establish reduced prostatic vascularity in patients taking dutasteride. The most practical way to quantify blood loss during TURP is by a decrease in serum hemoglobin. Hematocrit was also estimated along with hemoglobin to overcome the effect of hydration. It may be difficult to quantify blood loss during TURP by measuring Hb in the irrigating fluid; however irrigating fluid Hb levels are only 5% -10% of that found in whole blood. Shanmugasundaram et al. [12] found a significant reduction in blood loss when dutasteride was taken for over a month before surgery. Blood loss was measured from irrigation fluid drained using HemoCue low hemoglobin system-photometer.
Hahn et al. found that 2 to 4 weeks pretreatment with dutasteride did not significantly reduce blood loss in TURP [7] . Arratia-Maqueo et al. [21] also demonstrated that dutasteride has no significant impact on blood loss during TURP.
In the present study, clot retention was not statistically significant. Pastore et al., reported only two (2.85%) cases required new catheterization for clot retention [20] . In this study, the duration of continuous bladder irrigation was statistically significant (p < 0.007). Kyu Shik Kim et al. showed a significant difference in terms of continuous bladder irrigation between dutasteride & control group (1.81 ± 1.08 vs. 2.36 ± 1.06, p = 0.02) [2] . In this study, the mean hospital stay was shorter in dutasteride group B (2.69 ± 0.58 day) than control group A (3.20 ± 0.79 day) (p-value = 0.003). Kyu Shik Kim et al. showed that, treatment with dutasteride before TURP reduces surgical bleeding and length of hospitalization after TURP [2] . Several studies [4] [18] [19] found a significant reduction in blood loss in patients by using dutasteride for at least one month before TURP compared to the control group. In this study, preoperative dutasteride reduced blood loss in terms of pre-postoperative change of hemoglobin and hematocrit levels in the dutasteride group compared to the control group. A longer period of taking dutasteride should be compared with short-term treatment in terms of effects on blood loss. A large multicentre comparative study is required for fur-ther evaluation.
Conclusion
Preoperative dutasteride therapy reduces blood loss related to TURP in patients with BPH. This therapy can be practiced to reduce surgical bleeding associated with TURP.
Limitation
It was a single center study with relatively small sample size. All complications of TURP were not included in the study. Moreover surgeon's heterogeneity was the mentionable limitation of this study.
